Introducere: Deşi leziunile la nivelul umărului sunt frecvente, cele ale claviculei mediane sunt prea puţin explorate. O clasificare aplicată este mai puţin utilizată ca management standard. Metode: O analiză retrospectivă a leziunilor claviculare medii (MCI) pe parcursul unui stagiu de tratament de 5 ani într-un Centru de Traumatologie de nivel 1. Am analizat, printre altele, leziunile concomitente, strategiile de terapie şi clasificarea conform standardelor AO. Rezultate: 19 (2,5%) din 759 de leziuni claviculare au fost mediale (11 fracturi de tip A, 6 B şi 2 C), dintre care 27,8% au fost deplasate şi drept urmare tratate chirurgical. Osteosinteza cu placă fixă a fost utilizată în fracturi instabile şi reconstrucţia ligamentelor în articulaţia sternoclaviculară (SCJ) în cazul întreruperii acestora. 84,2% dintre pacienţi au prezentat leziuni concomitente relevante. Numeroase fracturi de mediane au fost codificate greşit ca fracturi mediale, ceea ce a limitat populaţia de studiu Concluzii: MCI a rezultat din mecanisme de vătămare cu impact puternic, adesea cu dislocare semnificativă şi leziuni concomitente. În ceea ce priveşte complexitatea leziunilor mediale, tratamentul ar trebui efectuat în spitale specializate. Fracturile instabile şi leziunile ligamentelor SCJ trebuie luate în considerare pentru tratamentul chirurgical. Fracturile mediane ar trebui să se
Introduction
The clavicle plays a major role for the biomechanics of stability and range of motion in upper limbs (1) . Injuries of the shoulder girdle are altogether a rather frequent type of injury concerning the upper extremities (2) . The clavicle fractures solitarily representdepending on author -about 2.5-10.0% of all fractures (3, 4) . Despite this fact the medial injuries are widely unexplored but essential for the functionality of the arm since the medial clavicle represents the only articular conjuction of the arm to the trunk. While the majority of clavicle fractures occur in the middle third, the medial ones are a rare speciality (2, 5) . The majority with about 80% is located in the middle part; only 5% are situated at the medial end (3) .
A lot of studies concerning the treatment of clavicle injuries have been published over the years. Nonetheless the discussion of conservative vs. operative treatment of clavicle associated injuries is an enduring issue, also based of an improvement in operation techniques and changed methods (5, 6) .
A survey in trauma departments in Germany showed that more than 80% of the hospitals are not using any classification of clavicular injuries (7) . Although there are common classification systems (8, 9) , the majority has no strategic algorithm of treatment which seems to be caused by a lack of a practical classification system (7) .
Regarding especially the injuries of the sternal end of the clavicle, a compulsive standard management is not evaluated so far (10) . Different operative options are described (11) (12) (13) (14) (15) . That is why our study presents a case series of medial clavicular injuries (MCI) including etiology, patterns of injuries, concomitant injuries and our therapy strategies. Due to the lack of preliminary work, we demonstrate complemental an approach to a classification of medial clavicle fractures.
Methods
The study is based on a retrospective analysis of data from a Level-1-Trauma-Center. We analyzed inpatients who have been treated in our department including the years 2012 to 2016.
Therefore we used our data base and searched for the corresponding ICD-10 codes (16) Extracting the medial injuries of the shoulder girdle, we looked for the codes S42.01 and S43.2. We picked these both as single and as combined injuries. We reselected them with regard to the exact location of the injury referring to radiologic investigations, to double check the correct coding. All cases were also scanned for circumstances of the accident, potential concomitant injuries, therapy strategies, days to a potential operation and duration of stay at intensive care unit (ICU).
The injuries of the medial clavicle were then categorized based on the classification by the AO Foundation (9) . Finally the main classification groups were checked for possible subtypes of the included injuries.
Results
We analyzed a total number of 759 patients who showed at least one out of the five clavicle injuries (Fig. 1) . Altogether, the data of 67 patients with coded medial injuries were used for further investigation.
That means 8.8% of all clavicle injuries were coded as medial injuries. In fact the percentage of medial injuries was only 2.5% (n=19). This implies that 71,6% of all coded medial injuries were miscoded mostly due to a false inclusion of midshaft fractures (Fig. 1) .
The collective consists of one adolescent, thirteen men and five women ( Table 1 ). The average age was 54,9 years (min 13, max 93, SD 23, 9) . Two patients showed a combined MCI including dislocation of sternoclavicular joint (SCJ) (Fig. 3 A,B ) and a medial clavicle fracture (MCF).
68,4% of the medial injuries were treated conservatively, whereas the rest (n=6) underwent an operation. In the latter case this was performed about seventeen days after the day of accident. But there was a large difference relating to the date of operation between the medial clavicular fractures with 6.7 days after accident in contrast to 33.5 days in case of sternoclavicular joint dislocation.
Different operative procedures were applied: Isolated MCF were treated by osteosythesis with a plate, once with a reconstruction plate, twice with a locking plate (Fig. 3) . In case of a dislocation of the SCJ with rupture of the costoclavicular ligament (CCL), an open reduction 19 showed anterior SCJ luxation without any fracture which is known as type Allmann III. Considering the concomitant injuries of the SCJ and its ligaments SCL and CCL in fractures of the medial clavicle one alternative classification showed a different distribution of the severity of the cases (6 A, 9 B, 4 C). The different subtypes of MCI are described in fig. 4 . degree of injury: + mild, ++ relevant, +++ severe Chirurgia, 112 (5), 2017 www.revistachirurgia.roand internal fixation of the CCL with two TightRopes® in between the clavicle and the first rib was performed (n=2). Any rupture of the sternoclavicular ligaments (SCL) was addressed by additional sutures and sternoclavicular FiberWire® cerclage ( Fig. 2c) (17) . In one case a capsular duplication was added to maximize the stabilization. Referring to the classification by AO Foundation, we categorized the MCF in three types: 15.1 A (extra articular), 15.1 B (intra articular) and 15.1 C (multifragmentary). More than half of them belonged to the extra articular category (n=11), while 31,6% were part of group 15.1 B and 10,5% were multifragmentary fractures. Obviously a correlation existed between the complexity of the fracture and the proportion of operative treatment in these categories: the more complex the fracture, the more the decision for operation was made (15.1 A: 18,2%; 15.1 B: 50%; 15.1 C: 50.0%). (Table 1) 84,2% of the patients were adversely affected by concomitant injuries (Fig. 4) . SCJ dislocations were always accompanied to severe thoracic traumata which are the most prevalent concomitant injury in medial shoulder girdle injuries appearing in more than half of the cases. They often went along with serial rib fractures as well as pneumothorax and hemothorax. Furthermore the following co-injuries arised frequently in descending occurence: trauma of the limbs, trunk and craniocerebral injuries. In 21.1% we found a combination of shoulder girdle injuries like an additional dislocation of the acromioclavicular joint, which was contemporaneously operated in one case (Table 1, Fig. 2) .
Dislocation of the SCJ in particular as a rare injury was in every case associated with another injury of the shoulder girdle: once to a dislocation of the acromioclavicular joint, once to a fracture of the sternal end of clavicle and once to both of them. One patient, who was directly admitted to our department, suffered from a severe craniocerebral injury and his SCJ was treated conservatively. The other two patients were initially treated in other hospitals and were predominantly the cause of medial clavicle injuries. Low fall injuries could cause MCI primarily in the elder patients ( Table 1 ). Figure 2 . Concomitant injuries. Only 15,8% out of the collective showed an isolated MCI whereas every fifth patient had another injury involving the shoulder girdle. More than every second patient showed additional injuries at the thorax, especially at the chest wall with concomitant rib fractures.
then transferred to our department due to the complexity of their injuries for definitive treatment. This caused a time delay and therefore the stabilization of the SCJ dislocation was performed 13 days and 54 days after accident. In the latter case the severity of the MCI was initially underestimated, wherefore conservative treatment failed. 10 (52.6%) of the patients initially needed to be treated at the intensive care unit (ICU). The average duration of stay at ICU was 5.1 days (min: 0, max: 27, SD: 7,7). This high amount of ICU patients is attributed to the described common concomitant injuries as well as the usual severe trauma mechanism which determines each other. The injuries prevalently resulted from high-impact traumata: 47,4% were involved in road traffic accidents (RTA) by car, motorbike or bicycle and 36,1% were caused by high falls or severe direct collision (n=2), thereunder a heavy falling balk and a collision of a swimmer in between a ship and a wall of the harbour (Fig. 3) .
Discussion
The clavicle is considered to be the gatekeeper of the thorax. In polytrauma patients, a clavicle fracture is easily diagnosed during primary survey and may indicate underlying thoracic injury, as the rate and extent of concomitant thoracic injury are high (18) . Although there is no difference in the distribution of medial clavicle fractures between monotrauma and polytrauma patients (19) , the dislocation of sternoclavicular joint is often associated of a high force by trauma mechanism (20) . There is also a higher rate of severe co-injuries in our patients with medial clavicular injuries in comparison to patients with any shoulder girdle injury in general (20) regarding the head (medial 36,8% vs. overall 31.5%) and thoracic injury (medial 52.6% vs. overall 36.8%) (Fig. 2) . This underlines the high impact which usually causes MCI and the severe resulting trauma. In contrast to the acromioclavicular joint dislocation which is usually easy to detect by clinical examination, the dislocation of sternoclavicular joint is sufficiently known as a rare injury (21, 22) . It is often initially missed or underestimated so that cross-sectional imaging is required to discover (14, 23, 24) . In terms of an adequate trauma mechanism, a special attention should be paid to this entity. Especially in case of coexistant injuries as described in this work, this should be focused because of the high correlation.
Although not every dislocation of the sternoclavicular joint needs a surgical intervention, the treatment should occur in a level one trauma center because of the potential lifethreatening effects and co-injuries and the fact that there is a kind of reluctance for orthopaedic surgeons to operate in this usually unfamiliar area (24) . Therefore, the register for very severe injury procedures of the statutory accident insurance in Germany contains the injuries of the medial clavicle which entails a treatment by specially qualified traumatologists within certified trauma centres (25) .
Unless a fracture of the clavicle was a domain of conservative treatment in the past, a tendency to increasing operative procedures is noticeable (26) . A survey in German trauma departments confirms our approach of operative treatment as proceeded: 81% would also do operative procedures in case of ipsilateral concomitant injuries of the shoulder girdle (7). The high amount of concomitant injuries in MCI and the intense forces which appear at this joint, favours an operative treatment in case of unstable fractures and dislocations of the SCJ with rupture of the CCL. This is according to more recent studies which show a tendency towards operative treatment of SCJ dislocations and MCF in contrast to the prevailing opinion so far (15, 27) . All patients showed sufficient postoperative results which seem even to be superior to those which had been recently described in an analysis of operatively treated SCJ dislocations. In these patients the SCL was reconstructed employing FiberWire® whereas the CLL was not adressed (15) . Because of the fact that the longest follow-up interval after operative treatment is maximum 2.5 years, long-term analysis is needed. Relating to diverging evaluations between doctors and patients after clavicle injuries, our results could be assessed as satisfying (28) .
As a side effect we developed a considerable amount of combined injuries of the shoulder girdle. The epidemiology of the combination between the single types of injuries should be another starting point to evaluate this so far only in case reports described entity (29) (30) (31) .
As a limitation we could have shown that almost ¾ of all as medial coded fractures of the clavicle were miscoded in the ICD-10 system since a mix-up of the medial and the middle third of the clavicle is rather common nationwide (10) . Therefore bidirectional bias could not be suspended. After adjusting our data set, the results are conform with the epidemiology as described in literature (4). This miscoding generally illustrates a problem in analyzing routine data with regard to ICD-10 codes. A more precisely analysis would be possible from data of large trauma registries with an individual review and the possibility of a radiological analysis of the morphology of the fractures.
Unfortunately, a more extensive conclusion is not possible because of the limited number of cases of the rare MCI in this cohort study. Therefore further studies in terms of controlled trials or retrospective multicenter analysis is required. Regarding to a larger cohort, an adaption and development of the AO classification for MCF is possible to close the gap of disregarding the ligamental structures. An add-on for subtypes following our proposal which is similar to the classification of lateral fractures of the clavicle is conceivable and desirable as the CCL is meant to be the most important stabilizer of the medial clavicle. Another approach to a comprehensive classification of sternal end injuries of the clavicle has not been published so far.
Conclusions
Further research is needed considering a subtyping classification of MCF with regard to the ligaments of the SCJ. There is an additional demand of studies including a larger patient population and long term follow up of the different treatment strategies. We thank Mrs. Becht and Professor Mutze and the team from the institute of radiology for the friendly support in providing the X-Rays as well as the establishment of an in housestandard for the imaging in injuries of the medial clavicle.
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